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Description 

[0001] This invention relates to a digital camera (in- 
clusive of a digital still camera, a digital movie camera 
and a personal digital assistant having a camera func- 
tion), a method of controlling operation of the camera, 
peripheral equipment and a method of controlling oper- 
ation of the peripheral equipment. 
[0002] Many personal computers come equipped with 
a USB (Universal Serial Bus) terminal as standard 
equipment. Peripheral devices such as a printer, scan- 
ner and digital camera having a USB terminal can be 
connected to the USB terminal of such a personal com- 
puter. It is possible to transfer data between a personal 
computer and a peripheral device by utilizing a USB. 
[0003] Further, a digital camera can be set not only to 
an Imaging mode and playback mode but also to many 
other modes such as voice recording mode, a character 
input mode and a communication mode that allows the 
camera to communicate with a computer. Examples of 
the imaging mode are a still Imaging mode set when a 
still image is recorded and a movie imaging mode set 
when a movie image is recorded. Examples of the com- 
munication mode are a mode In which, In accordance 
with a command from a computer, data that has been 
recorded on a recording medium of the digital camera 
is read or data is written to the recording medium, and 
a communication Imaging mode in which image data ol> 
tained by image sensing in the digital camera Is trans- 
mitted to a computer. 

[0004] Mode often is set by a mode setting dial or the 
like. Specifically, the mode setting dial is rotated to set 
the desired mode in accordance with the position to 
which the dial is rotated, if there are many modes that 
can be set, however, there will be many locations to 
which the mode setting dial can be positioned. This 
makes it difficult forthe operator to ascertain the position 
at which a desired mode can be set. 
[0005] Also available are digital cameras in which a 
setting menu is displayed on the display screen of a dis- 
play device provided on the digital camera and a mode 
is set by using the setting menu. With such a digital cam- 
era, however, the user must follow a procedure which 
includes first turning on the camera power supply, dis- 
playing the setting menu on the display screen and then 
selecting the mode. This procedure Is fairly trouble- 
some. 

[0006] in a case where a peripheral device having a 
USB terminal is connected to the USB terminal of a per- 
sonal computer, the personal computer sends the pe- 
ripheral device a device request that requests the trans- 
mission of data indicating the kind of peripheral device 
that has been connected. When the peripheral device 
receives the device request, the peripheral device 
sends the personal computer a device descriptor con- 
taining data that indicates the function of the peripheral 
device. The personal computer receives the device de- 
scriptor and then sends the peripheral device a com- 



mand conforming to the function indicated by the device 
descriptor. The peripheral device executes processing 
confomning to the command received. 
[0007] Ordinarily, a peripheral device connected to a 

5 personal computer has a single function and therefore 
data representing this function is transmitted from the 
peripheral device to the personal computer. 
[0008] An object of the present invention is to so ar-. 
range it that even if a peripheral device connected to a 

10 personal computer has two or more functions, data in- 
dicating a function appropriate for operation of the pe- 
ripheral device can be transmitted to the personal com- 
puter. 

[0009] Another object of the present invention is to so 
15 arrange It that the mode of a digital camera can be set 
in a comparatively simple manner. 
[001 0] According to a first aspect of the present inven- 
tion, there is provided a digital camera connected to a 
computer by a USB, comprising: a function setting unit 
20 for setting the digital camera to function as an image 
sensing device or as a storage device; a first receiving 
unit for receiving, via the USB, a device request provid- 
ed by the computer; and a transmitting unit, responsive 
to receipt of the devteo request by the first receiving unit, 
25 for sending the computer, via the USB, data represent- 
ing the function that has been set by the function setting 
unit. 

[0011] The first aspect of the present invention pro- 
vides also an operation control method suited to the dig- 

30 Hal camera described above. Specifically, the Invention 
provides a method of controlling operation of a digital 
camera connected to a computer by a USB, comprising 
the steps of: setting the digital camera to function as an 
Image sensing device or as a storage device; receiving, 

35 via the USB, a device request provided by the computer; 
and in response to receipt of the device request, sending 
the computer, via the USB, data representing the func- 
tion that has been set. 

[0012] in accordance with the first aspect of the 
40 present invention, a digital camera has a function in 
which the camera operates as an image sensing device 
for sensing the image of a subject and obtaining Image 
data representing the Image of the subject, and a func- 
tion in which the camera operates as a storage device 
45 for storing Image data representing an image. Whether 
the digital camera functions as an image sensing device 
or storage device is set. 

[0013] When the digital camera is connected to a 
computer by a USB, the computer transmits a device 
50 request to the digital camera via the USB. When the dig- 
ital camera receives the device request, data represent- 
ing the set function is transmitted to the computer via 
the USB. 

[0014] When the computer receives data represent- 
55 ing the function to which the digital camera has been 
set, a command conforming to the set function can be 
transmitted to the digital camera. The latter can be con- 
trolled by the computer In accordance with the function 
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that has been set. 

[001 5] Even if the digital camera has the functions of 
an Image sensing device and storage device, the com- 
puter can be notified of either of the set functions. The 
digital camera can be controlled by the computer In de- 
pendence upon the function set. 
[0016] In a case where a command conforming to a 
set function Is transmitted from the computer to the dig- 
ital camera, the camera would be provided with a sec- 
ond receiving unit for receiy/lng, via the USB, a com- 
mand transmitted from the computer and con-esponding 
to the function set by the function setting unit. 
[0017] Further, if the function set by the function set- 
ting unit is that of an image sensing device, the trans- 
mitting unit would transmit a device descriptor, which In- 
cludes data representing a USB camera, to the compu- 
ter via the USB. If the function set by the function setting 
unit Is that of a storage device, the transmitting unit 
would transmit a device descriptor, which includes data 
representing USB mass storage, to the computer via the 
USB. 

[0018] According to a second aspect of the present 
invention, there Is provided a peripheral device connect- 
ed to a computer by a USB, the peripheral device being 
capable of performing either of functions of two types in 
accordance with a setting, the peripheral device com- 
prising: a function setting unit for setting either one of 
the two types of functions; a first receiving unit for re- 
ceiving, via the USB, a device request provided by the 
computer; and a transmitting unit, responsive to receipt 
of the device request by the first receiving unit, for trans- 
mitting, via the USB, data representing the function that 
has been set by the function setting unit. 
[0019] The second aspect of the present Invention 
provides also an operation control method suited to the 
peripheral device described above. Specifically, the in- 
vention provides a method of controlling operation of a 
peripheral device connected to a computer by a USB, 
the peripheral device being capable of performing either 
of functions of two types In accordance with a setting, 
the method comprising the steps of: setting either one 
of the two types of functions; receiving, via the USB, a 
device request provided by the computer; and In re- 
sponse to receipt of the device request, sending the 
computer, via the USB, data representing the function 
that has been set. 

[0020] In accordance with the second aspect of the 
invention, even if a peripheral device has two types of 
functions, the computer can be notified of the set func- 
tion via the USB. A command confonnlng to the function 
to which the peripheral device has been set can be 
transmitted from the computer to the peripheral device. 
[0021] The operation of the peripheral device is con- 
trolled in accordance with the command transmitted 
from the computer via the USB. 

[0022] According to a third aspect of the present in- 
vention, there is provided a digital camera capable of 
being set to an Imaging mode and to an operating mode 
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other than the Imaging mode, comprising: an image 
sensing unit including a solid-state image sensing de- 
vice responsive to setting of the imaging mode for sens- 
ing the Image of a subject and outputting image data 
representing the image of the subject, and an imaging 
lens for fomiing the image of the subject on a photore- 
ceptor surface of the solid-state Image sensing device- 
a lens barrier movable between a closed position at 
which the Imaging lens Is covered from the front and an 
open position at which the imaging lens is opened from 
the front; a lens-bamer-position detecting circuit for de- 
tecting the position of the lens barrier; and a mode set- 
ting unit for setting the imaging mode in response to de- 
tection by the lens-barrier-posltion detecting circuit that 
the lens barrier is at the open position, and for setting 
the operating mode in response to detection by the lens- 
barrier-posltion detecting circuit that the lens barrier is 
at the closed position. 

[0023] The third aspect of the present invenUon pro- 
vides also an operation control method suited to the dig- 
ital camera described above. Specifically, the invention 
provides a method of controlling operation of a digital 
camera capable of being set to an Imaging mode and to 
an operating mode other than the imaging mode and 
having an image sensing unit including a solid-state Im- 
age sensing device responsive to setting of the imaging 
mode for sensing the Image of a subject and outputting 
image data representing the image of the subject and 
an imaging lens for forming the image of the subject on 
a photoreceptor su rface of the solid-state image sensing 
device, the method comprising the steps of: providing a 
lens barrier movable between a closed position at which 
the imaging lens is covered from the front and an open 
position at which the Imaging lens is opened from the 
front; detecting the position of the lens barrier; and set- 
ting the Imaging mode in response to detection that the 
lens barrier Is at the open position, and setting the op- 
erating mode in response to detection that the lens bar- 
rier is at the closed position. 

[0024] In accordance with the third aspect of the 
present invention, a digital camera is provided with a 
lens barrier capable of being moved between a closed 
position at which an imaging lens Is covered from the 
front and an open position at which the imaging lens is 
opened from the front. The position of this barrier Is de- 
tected. When the lens barrier is at the open position, the 
image of a subject can be sensed using the image sens- 
ing unit and therefore the camera is set to the imaging 
mode. When the lens barrier is at the closed position, 
the image of a subject cannot be sensed and therefore 
the camera is set to a different operating mode. 
[0025] In accordance with the third aspect of the in- 
vention, the imaging mode or operating mode is set in 
accordance with the position of the lens bamer. Since 
an operation solely for setting the mode Is unnecessaiy. 
the mode can be set comparatively simply In a manner 
that is transparent to the user. 
[0026] The Imaging mode Is at least one of a still im- 
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aging mode for recording a still image and a movie im- 
aging mode for recording a movie image, by way of ex- 
ample. The operating mode is at least one of a voice 
recording mode for recording voice data, which repre- 
sents voice, on a recording medium, and a character 
recording mode for recording character data, which rep- 
resents characters, on the recording medium. 
[0027] The digital camera may further comprise a 
mode setting device for setting the Imaging mode and 
the operating mode in accordance with the set position. 
In this case, the imaglng-mode setting position and the 
operating-mode setting position of the mode setting de- 
vice would be the same position. 
[0028] Since the imaglng-mode setting position and 
the operating-mode setting position of the mode setting 
device are the same, the setting positions of the mode 
setting device need not be Increased in accordance with 
the modes. Thus the imaging mode or operating mode 
can be sel without increasing positions thai can be set 
by the mode setting device. 

[0029] The digital camera may further comprise a 
communication circuit for communicating data with an 
extemal device, and a unit for controlling the mode set- 
ting unit so as to set the Imaging mode or the operating 
mode in accordance with the setting of data communi- 
cation by the communication circuit (e.g., In accordance 
with connection of a cable to the digital camera If conv 
munication is wired communication using a cable, or In 
accordance with setting of wireless communication if 
communication is wireless). 

[0030] By setting data communication by means of 
the communication circuit, the setting of imaging mode 
or the setting of the operating mode can be carried out. 
[0031] By way of example, the imaging mpde is a 
communication imaging mode in which image data ob- 
tained by Imaging in the image sensing unit is transmit- 
ted from the communication circuit to the extemal de- 
vice, and the operating mode is at least one of a data 
read mode in which data that has been recorded on a 
recording medium Is read and transmitted from the com- 
munication circuitto the external device and a data write 
mode in which image data that has been transmitted 
from the extemal device to the communication circuit Is 
written to the recording medium. 
[0032] Thus, an imaging mode relating to communi- 
cation or an operating mode relating to communication 
can be set in dependence upon the setting of data com- 
munication by the communication circuit. 
[0033] According to a fourth aspect of the present in- 
vention, there is provided a digital camera comprising: 
an image sensing unit for sensing thW image of a subject 
using a solld-stato image sensing device having an im- 
age-forming imaging lens provided in front of a photore- 
ceptor surface, and outputting image data representing 
the image of the subject; a recording controller for re- 
cording image data, which has been output from the Im- 
age sensing unit, on a recording medium; a communi- 
cation circuit for transmitting image data, which has 



been output from the image sensing unit, to an external 
device in response to setting of a communication imag- 
ing mode, and executing, in response to setting of a 
communication read/write mode, processingfor reading 

5 image data, which has been recorded on the recording 
medium, and transmitting the image data to the external 
device, or processing for receiving image data, which is 
transmitted from the extemal device, for the purpose of 
writing this image data to the recording medium; a lens 

10 barrier movable between a closed position at which the 
imaging lens Is covered from the front and an open po- 
sition at which the imaging lens is opened from the front; 
a lens-barrier-position detecting circuit for detecting the 
position of the lens barrier in accordance with setting of 

15 the communication circuit; and a mode setting unit for 
setting the communication imaging mode in response 
to detection by the lens-ban'ier-positlon detecting circuit 
that the lens barrier is at the open position, and for set- 
ting the communication read/Write mode In response to 

20 detection by the lens-barrier-positlon detecting circuit 
that the lens barrier is at the closed position. 
[0034] The fourth aspect of the present invention pro- 
vides also an operation control method suited to the dig- 
ital camera described above. Specifically, the invention 

25 provides a method of controlling operation of a digital 
camera having an Image sensing unit for sensing the 
Image of a subject using a solid-state Image sensing de- 
vice having an Image-forming Imaging lens provided in 
front of a photoreceptor surface, and outputting image 

30 data representing the image of the subject, a recording 
controller for recording image data, which has been out- 
put from the image sensing unit, on a recording medium, 
and a communication circuit fortransmitting Image data, 
which has been output from the image sensing unit, to 

35 an extemal device in response to setting of a communi- 
cation Imaging mode, and executing, In response to set- 
ting of a communication read/write mode, processingfor 
reading Image data, which has been recorded on the 
recording medium, and transmitting the Image data to 

40 the external device, or processing for receiving image 
data, which is transmitted from the extemal device, for 
the purpose of writing this image data to the recording 
medium, the method comprising the steps of: providing 
a iens barrier movable between a closed position at 

45 which the Imaging lens is covered from the front and an 
open position at which the imaging lens Is opened from 
the front; detecting the position of the lens barrier In ac- 
cordance with setting of the communication circuit; and 
setting the communication imaging mode in response 

50 to detection that the lens barrier is at the open position, 
and setting the communication read/write mode in re- 
sponse to detection that the lens barrier is at the closed 
position. 

[0035] In accordance with the fourth aspect of the 
55 present invention, a digital camera Is provided with a 
lens barrier capable of being moved between a closed 
position at which an imaging lens Is covered from the 
front and an open position at which the Imaging lens is 
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opened from the front. The position of this barrier is de- 
tected in accordance with setting of a communication 
circuit. A communication imaging mode is set when the 
tens barrier is at the open position and a communication 
read/write mode is set when the lens barrier is at the s 
closed position. 

[0036] In accordance also with the fourth aspect of the 
invention, an operation solely for setting the mode is un- 
necessary. As a result, the mode can be set compara- 
tively simply in a manner that Is transparent to the user. io 
[0037] According to a fifth aspect of the present inven- 
tion, there is provided a digital camera capable of being 
set to an imaging mode and to an operating mode other 
than the Imaging mode, comprising: an image sensing 
unit Including a solid-state image sensing device re- is 
sponsive to setting of the imaging mode for sensing the 
image of a subject and outputting image data represent- 
ing the Image of the subject, and an Imaging lens for 
forming the Image of the subject on a photoreceptor sur- 
face of the solid-state image sensing device; a first 20 
mode setting device for setting a mode in accordance 
with a setting position, wherein a position at which the 
Imaging mode is set and a position at which the operat- 
ing mode is set are the same; a Ions barrier movable 
between a closed position at which the imaging lens is 25 
covered from the front and an open position at which the 
imaging lens Is opened from the front; a lens-barrier- 
posltion detecting circuit for detecting the position of the 
lens barrier In accordance with positioning by the first 
mode setting device at the same setting position at 30 
which the imaging mode and operating mode are set; 
and a mode setting unit for setting the imaging mode in 
response to detection by the lens-ban^ler-position de- 
tecting circuit that the lens barrier is at the open position, 
and for setting the operating mode in response to de- 35 
tection by the lens-bamer-position detecting circuit that 
the lens barrier is at the closed position. 
[0038] The fifth aspect of the present Invention pro- 
vides also an operation control method suited to the dig- 
ital camera described above. Specifically, the invention 40 
provides a method of controlling operation of a digital 
camera capable of being set to an imaging mode and to 
an operating mode other than the Imaging mode and 
having an image sensing unit including a solid-state im- 
age sensing device responsive to setting of the Imaging 45 
mode for sensing the Image of a subject and outputting 
image data representing the image of the subject, and 
an imaging lens for fonning the Image of the subject on 
a photoreceptor surface of the solid-state image sensing 
device, the method comprising the steps of : providing a so 
mode setting device for setting a mode in accordance 
with a sotting position, wherein a position at which the 
imaging mode is set and a position at which the operat- 
ing mode is set are the same, and a lens barrier movable 
between a closed position at which the imaging lens Is 55 
covered from the front and an open position at which the 
imaging lens is opened from the front; detecting the po- 
sition of the lens barrier in accordance with positioning 



by the mode setting device at the same setting position 
at which the imaging mode and operating mode are set; 
and setting the Imaging mode In response to detection 
that the lens barrier Is at the open position, and setting 
the operating mode In response to detection that the 
lens barrier is at the closed position. 
[0039] In accordance with the fifth aspect of the 
present invention, a digital camera Is provided with a 
mode setting device (a first mode setting device) for set- 
ting a mode in accordance with a setting position, 
wherein a position at which the imaging mode is set and 
a position at which the operating mode is set are the 
same, and with a lens-barrier mechanism movable be- 
tween a closed position at which the imaging lens is cov- 
ered from the front and an open position at which the 
Imaging lens is opened from the front. When the mode 
setting device is positioned at the same setting position 
at which the Imaging mode and operating mode are set, 
the position of the lens barrier is detected. The imaging 
mode is set when the lens barrier is at the open position 
and the operating mode is set when the lens barrier is 
at the closed position. 

[0040] In accordance with the fifth aspect of the 
present invention, the imaging-modc setting position 
and the operating-mode setting position In the mode set- 
ting device are the same. As a result, it Is unnecessary 
to Increase the setting positions of the mode setting de- 
vice in accordance with the modes. Thus the Imaging 
mode or operating mode can be set even though the 
position for setting the imaging mode and the position 
for setting the operating mode are the same in the mode 
setting device. 

[0041 ] The digital camera may further comprise a sec- 
ond mode setting device for setting a first mode or a sec- 
ond mode In accordance with a setting position. In this 
case the first mode setting device Is enabled In response 
to setting of the first mode by the second mode setting 
device and is disabled in response to setting of the sec- 
ond mode by the second mode setting device. 
[0042] Other features and advantages of the present 
invention will be apparent from the following description 
tal<en in conjunction with the accompanying drawings, 
in which like reference characters designate the same 
or similar parts throughout the figures thereof, and in 
which: 

Fig. 1 is a diagram showing a digital camera and a 
personal computer in a connected state; 
Fig. 2 is a blocl< diagram showing the electrical con- 
struction of a digital camera according to a first em- 
bodiment of the present invention; 
Figs. 3 and 4 arc diagrams illustrating examples of 
images displayed on a liquid crystal display screen 
of the digital camera according to the first embodi- 
ment; 

Fig. 5 illustrates a procedure through which the per- 
sonal computer and the digital camera communi- 
cate with each other according to the first embodl- 



BNSDOCIO: <EP i2207PnA9 I > 



5 



9 



EP 1 229 720 A2 



10 



ment; 

Fig. 6 Illustrates the content of a device descriptor 
according to the first ennbodiment; 
Fig, 7 is a flowchart illustrating processing executed 
by the digital camera according to the first embod- 
iment; 

Fig. 8 is a flowchart illustrating processing executed 
by the personal computer according to the first em- 
bodiment; 

Fig. 9 Is a block diagram illustrating the electrical 
constmctlon of videoconferencing system accord- 
ing to the first embodiment; 
Fig. 10 shows an example of a window displayed 
on a display unit connected to a personal computer 
according to the first embodiment; 
Fig. 11 illustrates the transition of the status of a 
USB connection between the personal computer 
and the digital camera according to the first embod- 
iment; 

Fig. 12 is a perspective view of a digital still camera 
according to a second embodiment of present in- 
vention; 

Fig. 13 is a front view of the digital still camera ac- 
cording to the second embodiment; 
Fig. 14 is a back view of the digital still camera ac- 
cording to the second embodiment; 
Fig. 15 is a block diagram Illustrating the electrical 
construction of the digital still camera according to 
the second embodiment; 

Fig. 16 is a table showing modes set when a USB 
connection is made according to the second em- 
bodiment; 

Fig. 1 7 Is a flowchart illustrating processing execut- 
ed by the digital still camera according to the second 
embodiment; 

Fig. 18 is a table showing modes set when a USB 
connection Is not made; 

Fig. 1 9 is a flowchart illustrating processing execut- 
ed by the digital still camera according to the second 
embodiment; and 

Figs. 20 and 21 show examples of images displayed 
on the digital still camera according to the second 
embodiment. 

[0043] Preferred embodiments of a digital camera ac- 
cording to the present Invention will now be described 
In detail with reference to the drawings. 

(1) First Embodiment 

[0044] Fig. 1 , which illustrates a first embodiment of 
the present invention, shows the configuration of a cam- 
era system. 

[0045] The camera system comprises a digital cam- 
era 30 and a personal computer 40. The digital camera 
30 and personal computer 40 each possess a USB ter- 
minal and are capable of communicating data with each 
other using a USB. 



[0046] When the digital camera 30 has been connect- 
ed to the personal computer 40 using a USB. the camera 
can operate as a memory-card reader or as a PC cam- 
era, which serves as an image input device, in accord- 
5 ance with a setting made by the user, as will be de- 
scribed later. 

[0047] In this embodiment, when the digital camera 
30 and personal computer 40 are connected by the 
USB, data representing a set function (the function of 

10 the memory-card reader or the function of the PC cam- 
era), i.e., a set operation, is transmitted from the digital 
camera 30 to the personal computer 40. 
[0048] A command confomning to the received data is 
transmitted from the persona! computer 40 to the digital 

15 camera 30. The digital camera 30 is controlled by the 
personal computer 40 In accordance with the function 
that has been set. This will become more apparent from 
the detailed description that follows. 
[0049] Fig. 2 is a block diagram illustrating the elec- 

20 trical construction of the digital camera 30. 

[0050] The overall operation of the digital camera 30 
is controlled by the CPU 5. 

[0051] The digital camera 30 includes various switch- 
es such as a mode switch 17, a mode dial 18, an OK 

25 key 1 9, up, down left and right keys 20. a BACK key 21 
and a shutter-release button 22, etc. The mode switch 
1 7 sets a playback mode or an Imaging mode. The mode 
dial 1 8 sets an Imaging method such as continuous im- 
aging, manual imaging and automatic imaging. The OK 

30 key 1 9 is pressed by the user when an OK command is 
to be applied. The up, down left and right keys 20 are 
for applying commands to move a cursor up, down, left 
or right, as will be described later. The BACK key 21 Is 
pressed by the user when a command is to be cancelled, 

35 as will be described later. Signals representing com- 
mands from these switches are input to the CPU 5. 
[0052] The digital camera is formed to have a USB 
terminal 23 connected to the CPU 5 via an interface 24. 
The digital camera 30 and personal computer 40 are 

40 connected using the USB temninal 23. 

[0053] The digital camera includes a strobe flash unit 
1 6 the light emission from which is controlled by a strobe 
controller 15. 

[0054] The digital camera includes an SDRAM 1 3 and 
45 a flash ROM 14. The SDRAM 13 temporarily stores Im- 
age data representing an Image to be played back or an 
image obtained by sensing an image. The flash ROM 
14 stores an operating program. The operating program 
that has been stored in the flash ROM 14 Is read out 
50 and input to a DRAM (not shown) Included in a digital 
signal processing circuit 4. The operating program Is 
read out of tho DRAM to operate the digital camera. 
[0055] A driver 7 decides the amount of zoom of a 
zoom lens 1 , whereby the zoom lens 1 is positioned. A 
55 timing generators applies drive pulses and other pulses 
to a CCD 2. The latter is controlled In accordance with 
drive pulses applied. 

[0056] If the Imaging mode is set by the mode switch 
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1 7, the image of a subject is formed on the photorecep- 
tor surface of the CCD 2 by the zoom lens 1 . A video 
signal representing the image of the subject from the 
CCD 2 is input to an analog/digital converter circuit 3. 
The latter converts the analog video signal to digital im- 5 
age data and inputs this data to the digital signal 
processing circuit 4. 

[0057] The digital signal processing circuit 4 subjects 
the entered image data to predetermined signal 
processing such as a gamma correction and color bal- io 
ance adjustment. Image data output from the digital sig- 
nal processing circuit 4 is Input to a liquid crystal display 
unit 11. Thus the sensed Image of the subject Is dis- 
played on the display screen of the liquid crystal display 
unit 11. IS 
[0058] If the shutter-release button 22 is pressed 
when a stlll-plcture Imaging mode has been set by the 
mode dial 18, image data obtained by Image sensing Is 
output from the digilal signal processing circuit 4. The 
image data output from the digital signal processing cir- 20 
cult 4 is applied to a memory card 25 via an interface 
12, whereby the data is recorded on the memory card. 
[0059] If a movie Imaging mode has been set, then 
image data is recorded on the memory card 25 for a 
fixed period of time during which the shutter-release but- 25 
ton 22 is held depressed. 

[0060] The digital camera according to this embodi- 
ment is further capable of recording and playing back 
voice. If voice data has been recorded on the memory 
card 25, then this data is Input to the digital signal 30 
processing circuit 4 via the interface 12. The digital sig- 
nal processing circuit 4 subjects this data to predeter- 
mined voice signal processing such as voice decom- 
pression. Voice data output from the digital signal 
processing circuit 4 is applied to a speaker 9 via an audio 35 
interface 8, voice represented by the voice data record- 
ed on the memory card 25 Is output. 
[0061] If a voice recording mode Is set (the voice re- 
cording mode is set by establishing the Imaging mode 
by the mode switch 1 7 and establishing the voice re- 40 
cording mode by the mode dial 1 8), voice is captured by 
a microphone 1 0, Voice data representing voice Is out- 
put from the microphone 10 and is input to the digital 
signal processing circuit 4 via the audio interface 8. 
[0062] The digital signal processing circuit 4 subjects 45 
the voice data to voice compression such as MP3 
[MPEG (Moving Picture Experts Group) - 1 Audio Layer 
3], The voice data that has undergone voice compres- 
sion Is applied to the memory card 25 via the interface 
1 2, whereby the data Is recorded on the memory card, so 
[0063] Figs. 3 and 4 illustrate examples of images dis- 
played on the display screen of the liquid crystal display 
unit 11. 

[0064] When the playback mode is set by the mode 
switch 1 7 and playback start-up processing is executed, 55 
as mentioned above', a transition Is made to the play- 
back mode. If the OK key 1 9 is pressed by the user, an 
Icon menu 50 Is displayed on the display screen of the 



liquid crystal display unit 11 , as shown in Fig. 3. 
[0065] When digital camera operations capable of be- 
ing set by the user are divided Into various types, the 
icon menu 50 displays a list of icons that represent these 
types of operations. Following Icons are Included in the 
icon menu 50. 

Trash can Icon 51 : 

[0066] An image of a trash can is displayed. This icon 
Is selected by the user when the user wishes to erase 
Image data that has been recorded on the memory card 
25. Such an erasure setting Includes erasure of a single 
frame and erasure of ail frames. 

Auto-play Icon 52: 

[0067] The Image of a camera Is displayed. This Icon 
Is selected by the user when the user wishes to set au- 
tomata playback. The user Is capable of setting the time 
Interval of automatic playback. 

Image protect Icon 53: 

[0068] The Image of a key is displayed. This Image is 
selected by the user when the user wishes to prevent 
the erroneous erasure of image data. 

Set-up Icon 54: 

[0069] Characters reading "SET" are displayed. This 
Is an icon selected by the user when the user wishes to 
set the items of a menu for various settings which in- 
clude a settings Item specific to the playback mode and 
a settings Item common to both the Imaging mode and 
playback mode. 

[0070] By pressing the left key or right key among the 
up, down left and right keys 20, the user changes the 
icon selected from the icon menu 50, thereby changing 
the designated state of the Icon. For example, an Icon 
that has been selected is displayed brighter than Icons 
that have not been selected. 

[0071] If the set-up icon 54 is selected from the icon 
menu 50, a menu 56 of various settings Is displayed on 
the display screen. The various-settings menu 56 In- 
cludes the following Items: 

Monitor brightness Item: 

[0072] This Item Is selected by the user when setting 
the brightness of the liquid crystal display unit 11 . 

Volume Item: 

[0073] This Item is selected by the user when setting 
the volume of voice that is output from the speaker 9. 
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SET-UP rtem: 

[0074] This Item is selected by the user when setting 
an item relating to operation of the digital still camera. If 
the SET-UP Item is selected, a set-up menu (see Fig. 
4) appears on the display screen. Various Items are set 
by using the set-up menu that appears on the screen. 
[0075] The monitor brightness item and the SET-UP 
item are items are not limited to the playback mode and 
Imaging mode but are common to both. The volume item 
is an item specific to the playback mode. 
[0076] If the up and down keys of the up, down left 
and right keys 20 are selected, a cursor 57 moves up or 
down depending upon which of these two keys is 
pressed. 

[0077] If the BACK key 21 is pressed without pressing 
the OK key 19, the Icon menu 50 and the menu Items 
corresponding to the Icons vanish from the display 
screen of the liquid crystal display unit 11 . 
[0078] If the OK key 1 9 Is pressed, then an item that 
has been designated by the cursor 57 is selected. 
[0079] If the SET-U P Item is selected, then the set-up 
menu illustrated in Fig. 4 is displayed on the display 
screen of the liquid crystal display unit 11 . If tho bright- 
ness setting item is selected, a prescribed brightness 
setting menu is displayed. If the volume setting item is 
selected, then a prescribed volume setting menu is dis- 
played. 

[0080] As shown in Fig. 4, the set-up menu includes 
the following setting Items, which are Independent of the 
playback mode and Imaging mode. 

Photograph display item: 

[0081] This item Is used to set whether or not an Im- 
age obtained by sensing an Image should be displayed 
on the display screen of the liquid crystal display unit 11. 
An on and off setting can be made. By turning this Item 
on. the captured image is displayed on the display 
screen of the liquid crystal display unit 11. By turning 
this Item off. the liquid crystal display unit 1 1 is turned off. 

Automatic power conserve item: 

[0082] This item Is for setting the digital camera In a 
power conserving state automatically. An on (Include a 
set of time) and off selling can be made. 

USB item: 

[0083] If the digital camera and the personal computer 
have been connected using a USB, this Item is used to 
set what kind of device the digital camera should be rec- 
ognized as. As mentioned above, the digital camera can 
be set to function as a memory card reader or as a PC 
camera. 



Opening screen item: 

[0084] This Item is used to turn on or off an Image (re- 
ferred to as an "opening screen") initially displayed on 
5 the liquid crystal display unit 11 when the power supply 
of the digital camera is turned on. 

Opening screen registration item: 

10 [0085] This Is an item used when an opening screen 
is registered. If a setting is made using the opening 
screen registration item when the playback mode Is set 
and an image represented by image data that has been 
recorded on the memory card Is being displayed on the 

15 display screen of the liquid crystal display unit 11, the 
image is registered as the opening screen. The image 
data representing the registered opening screen Is 
stored in the flash ROM 14, By reading out image data 
thai has been stored in the flash ROM 14 and applying 

20 the data to the liquid crystal display unit 11 , the opening 
screen is displayed. 

[0086] Cursors 61 and 62 are moved up or down in 
linked fashion along the Items of the set-up menu in ac- 
cordance with depression of tho up and down keys. If 
25 the OK key 1 9 is pressed, the item being designated by 
the cursor 61 when the OK key 19 Is pressed is set. 
Pressing the BACK key 21 cancels the setting of the 
item in the set-up menu. 

[0087] Fig. 5 illustrates the procedure of processing 
30 for communication perfomned between the digital cam- 
era 30 and the personal computer 40 in a case where 
the digital camera 30 and personal computer 40 have 
been connected by a USB. 

[0088] If the personal computer 40 senses that a de- 

35 vbe of some kind has been connected by a USB as 
mentioned above, the personal computer 40 transmits 
a device request to the connected device (the digital 
camera 30 in this case) via the USB. 
[0089] Upon receiving the device request, the digital 

40 camera 30 executes operating mode discrimination 
processing (see Fig. 7) to discriminate whether the USB 
setting is that of a memory card reader or PC camera. 
The operating mode discrimination processing will be 
described later. If the operating mode is discriminated 

45 In the digital camera 30. then the digital camera 30 
sends the digital camera 30 a device descriptor (see Fig. 
6) that contains data indicative of the operating mode. 
[0090] Upon receiving the device descriptor, the per- 
sonal computer 40 detects, on the basis of the received 

so device descriptor, the operating mode to which the dig- 
ital camera 30 has been set. A driver conforming to the 
detected operating mode Is loaded in the personal com- 
puter 40 (Fig. 8). Detection of the operating mode and 
processing for loading the driver will be described later 

55 in greater detail. 

[0091] When a driver conforming to the detecting op- 
erating mode is loaded, a command corresponding to 
the detected operating mode is transmitted from the per- 
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sonal computer 40 to the digital camera 30. 
[0092] A command transmitted from tlie digital cam- 
era 30 is received by the personal computer 40. When 
this occurs, the operation conforming to the received 
command is performed in the digital camera 30. Thus 
the personal computer 40 is capable of controlling the 
digital camera 30 in accordance with the mode that has 
been set. 

[0093] Fig. 6 illustrates the content of the device de- 
scriptor transmitted from the digital camera 30 to the 
personal computer 40. 

[0094] The device descriptor includes an id vendor, 
an id product and a string product. Though the device 
descriptor includes other information as well, this infor- 
mation is not especially related to the system of this em- 
bodiment and need not be described here. 
[0095] The Id vendor Indicates Information specific to 
the manufacturer. In this embodiment, information 
(Ox04CB) representing the name of the manufacturer 
of the digital camera 30 is set as the id vendor. The id 
product indicates information specific to the product (the 
digital camera 30). This item is set to "0x01 02" if the USB 
has been set to PC camera and to "0x01 00" if the USB 
has been set to card reader. String product indicates in- 
fomiation specific to the model (the model of the digital 
camera 30). This item is set to "USB Mass Storage" if 
the USB has been set to card reader and to "USB Cam- 
era" if the USB has been set to PC camera, 
[0096] Fig. 7 is a flowchart illustrating processing ex- 
ecuted by the digital camera 30 to discriminate the USB 
operating mode. 

[0097] When the device request transmitted from the 
personal computer 40 is received by the digital camera 
30 ("YES" at step 71), as described above, It is deter- 
mined whether the USB setting In the set-up menu Is 
that of the card reader (step 72). 
[0098] If the USB has been set to card reader ("YES" 
at step 72), then the digital camera 30 undergoes re- 
start processing (to be initially set as acard reader) (step 
73) In order that the digital camera 30 will operate as a 
card reader. Furthennore, Id product Included in the de- 
vice descriptor Is set to "0x01 00" so as to indicate card 
reader and string product is set to "USB Mass Storage" 
(step 74). The device descriptor is transmitted from the 
digital camera 30 to the personal computer 40 (step 75). 
[0099] If the USB has not been set to card reader 
("NO" alslep 72), then it is construed that the USB has 
been set to the PC camera. The digital camera 30 un- 
dergoes re-start processing (to be initially set as a PC 
camera) (step 76) in order that the digital camera 30 will 
operate as a PC camera. Furthermore, id product in- 
cluded In the device descriptor is set to "0x0102" so as 
to indicate PC camera and string product is set to "USB 
Camera" (step 77). The device descriptor is transmitted 
from the digital camera 30 to the personal computer 40 
(step 75). 

[0100] On the basis of the id product and string prod- 
uct contained in the device descriptor, the personal com- 



puter 40 can ascertain whether the digital camera 30 will 
function as a card reader or PC camera. 
[0101] Fig, 8 is a flowchart illustrating processing ex- 
ecuted by the personal computer 40 to load a driver that 

5 supports a USB device. 

[01 02] When a device descriptor transmitted from the 
digital camera 30 is received ("YES" at step 81 ), the de- 
vice that has been connected to the personal computer 
40 by the USB is specified from the content of id product 

10 and string product contained in the device descriptor 
(step 82). / 

[0103] If the device is specified, it is determined 
whether the driver corresponding to the specified device 
has been installed In the personal computer 40 (step 
15 83). 

[01 04] If the driver corresponding to the specified de- 
vice has not been Installed ("NO" at step 83), the user 
Is notified of the fact that installation of the driver Is nec- 
essary (step 91). For example, a display to this effect 

^0 would be presented on the display screen of the display 
unit connected^to the personal computer 40. 
[01 05] If the driver corresponding to the specified de- 
vice has been Installed ("YES" at step 83), then it is de- 
termined whether the device that has been connected 

2s to the personal computer 40 Is a card reader or PC cam- 
era (I.g{, whether the USB of the digital camera 30 has 
been set to card reader or to PC camera) (step 85). 
[0106] If the USB has been set to PC camera (step 
85), then the driver for the USB camera is loaded (i.e., 

30 driver software for the USBcamera is loaded in the RAM 
of'personal computer 40) (step 86). If the USB has been 
set to memory card (step 85), then the driver for USB 
storage is loaded (step 87). If the USB has been set to 
neither PC camera nor card reader ("NO" at step 85), 

35 then it is construed that another USB device has been 
connected and the corresponding driver is loaded (step 
88). 

[0107] If the driver corresponding to the device that 
has been connected to the personal computer 40, a 
40 command for controlling this device is transmitted to the 
digital camera 30 (step 89), Thus the device connected 
by the USB can be controlled by the personal computer 
40. 

[0108] In a case where the device connected to the 
45 personal computer 40 by the USB has multiple functions 
(the functions of a card reader and PC camera), the per- 
sonal computer 40 can be notified of the function set. 
Control conforming to the set function can beperfomied 
by the personal computer 40. 
50 [0109] Fig. 9 illustrates the configuration of a networt< 
conferencing system. 

[01 10] Two sets of digital cameras and personal com- 
puters, each set having a digital camera and a personal 
computer connected by a USB in the manner described 
55 above, are provided. If these sets are connected to each 
other using a network so that they can communicate 
with each other, one party can converse with the other 
while the other's face is displayed. 
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[0111] A first digital camera 101 and a first personal 
computer 102 are connected by a USB. and a second 
digital camera 1 05 and a second personal computer 1 04 
are connected by a USB. The first digital camera 101 
and second digital camera 105 both have their USBs 
set to PC camera. 

[01121 The first personal computer 102 and second 
personal computer 104 are connected to a network as 
by modems. A server 103 also is connected to the net- 
work. 

[01 13] A first user accesses the server 1 03 by the first 
personal computer 102. The image of the first user is 
sensed by the first digital camera 101 and image data 
representing the image of the first user is transmitted to 
the first personal computer 102. The image of the first 
user is displayed on the display screen of the display 
unit connected to the first personal computer 102. The 
Image data representing the Image of the first user Is 
iransmlUed from the first personal compuler 1 02 lo the 
server 103 as well via the network. 
[01 14] A second user accesses the server 1 03 by the 
second personal computer 104. The image data repre- 
senting the image of the first user is transmitted from the 
server 103 to the second personal computer 104. The 
image of the first user is displayed on the display screen 
of the display unit connected to the second personal 
computer 104. 

[0115] Similarly, the Image of the second user is 
sensed by the second digital camera 1 05 and image da- 
ta representing the image of the second user is trans- 
mitted to the second personal computer 1 04. The image 
of the second user is displayed on the display screen of 
the display unit connected to the second personal com- 
puter 104. The image data representing the image of 
the second user is transmitted from the second personal 
computer 104 to the sen/er 103 as well via the network. 
[01 1 6] The image data representing the image of the 
second user Is transmitted from the sen/er 103 to the 
first personal computer 102. The Image of the second 
user is displayed on the display screen of the display 
unit connected to the first personal computer 1 02. 
[0117] Thus, moving images of the first and second 
users are displayed on the display screens of the display 
units connected to the first and second personal com- 
puters 102 and 104, respectively. The first and second 
users can converse with each other while observing 
each other's image being displayed on the display 
screen of the display unit. 

[0118] Fig, 10 illustrates a window 110 displayed on 
the display screens of the display units of the first and 
second personal computers 1 02 and 1 04 in this network 
conferencing system. 

[01 1 9] The window 1 1 0 includes the following areas: 
Indicator 111: 

[0120] This indicates that the personal computer is 
logging in to the server 103. 



Log in area 112: 

[01 21 ] This area is clicked by the user to log in to the 
server 103. 

5 

Call Start area 113: 

[0122] This area is clicked by the user to start a call 
(telephone conversation) with a specific user after the 
10 user has logged in to the server 1 03. 

Call disconnect area 114: 

[01 23] This area is clicked by the user to temninate the 
15 call. 

Log out area 115: 

[01 24] This area is clicked by the user to log out from 
20 the server 1 03. 



/ 

Call-destination input box 116: 

[01 25] This area is for^cntering the address (email ad- 
25 dress) of the user at the destination of the call. 

^/ 

Address log area 1^17: 

[01 26] This area displays registered addresses by be- 
30 ing clicked. ^ 

First Image display area 118: 

[0127] /This area displays the moving image of the us- 
35 er who is the other party in the conversation. 

Second image display area 119: 

/ 

/[01 28] This area displays the moving Image of the us- 
40/ er on his or her own personal computer. 

Mail command area 120: 

[0129] Clicking this area transmits electronic mail to 
45 the other party In the conversation. 

Still-Image save area 121: 

[0130] By clicking this area, image data representing 
50 the Image of the other party being displayed in the first 
image display area 118 when this area is clicked is 
stored in the personal computer. 



55 



Area 122 for displaying other party's photo: 

[0131] This area displays a still picture of the other 
party to the conversation. If image data representing the 
still picture of the other party has not been stored in the 
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personal computer, no image is displayed in this area. 

First information display area 123: 

[0132] This area displays information concerning the 
other party. Examples of such infomnation are the email 
address of the other party, the other party's name, com- 
ments, and messages written by the other party. 

Second Infomiation display area 124: 

[0133] This area displays fnfonmation concerning 
one's self. Examples are one's own email address and 
one's own name. 

Message input area 125: 

[0134] This area Is for Inputting a message entered 
by the user. 

Close area 126: 

[0135] This area is clicked by the user to close the 
window 110. 

[0136] By displaying the window 110 on the display 
screens of the display units connected to respective 
ones of the first and second personal computers 102 
and 104, a conversation can be carried out while the 
image of the other party is displayed in the first image 
display area 118 and one's own image is displayed in 
the second image display area 1 1 9. It goes without say- 
ing tliat voice is Input to the first computer 1 02 and sec- 
ond personal computer 104 by microphones and that 
voice is transmitted to the second personal computer 
1 04 and first personal computer 1 02 via the server 1 03 
as voice data. Voice represented by the voice data thus 
transmitted is output from a speal<er or the like. 
[0137] Fig. 11 illustrates transitions in cases where a 
digital camera and personal computer are connected 
and disconnected by a USB. 

[0138] When the USB of the digital camera has been 
set to card reader in a case where view software is not 
operating in the personal computer (view software is 
software for causing an image represented by image da- 
ta that has been recorded on a memory card loaded in 
the camera to be displayed on the display screen of the 
display unit of the digital camera in a case where the 
digital camera is made to operate as a memory card 
reader), then no particular operation Is performed even 
If the USB is disconnected (processing SI). 
[0139] If the USB is connected (processing S2) when 
the USB of the digital camera has been set to card read- 
er in a case where view software is not running in the 
personal computer, then the view software is launched 
automatically. 

[0140] If the USB is connected when the USB of the 
digital camera has been set to PC camera in a case 
where view software is not running in the personal com- 
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puter (processing S3), then the view software Is 
launched automatically and the above-described win- 
dow 1 1 0 is displayed on the display screen of the display 
unit connected to the personal computer 
[0141] When the USB of the digital camera has been 
set to PC camera in a case where view software is not 
operating in the personal computer, then no particular 
operation is perfonned even if the USB Is disconnected 
(processing S4). 

[01 42] When the USB of the digital camera has been 
set to card reader and, moreover, the digital camera and 
personal computer have been connected by the USB in 
a case where view software is not operating in the per- 
sonal computer, the user performs a manual operation 
to launch the view software (processing S5). 
[0143] When the USB of the digital camera has been 
set to card reader and, moreover, the digital camera and 
personal computer have been connected by the USB in 
a case where view sortware is operating in the personal 
computer, the user performs a manual operation to force 
the view software to quit (processing S6). 
[0144] When the USB of the digital camera has been 
set to PC camera and, moreover, the digital camera and 
personal computer have been connected by the USB in 
a case where view software is not operating in the per- 
sonal computer, the user performs a manual operation 
to launch the view software (processing S7). At this time 
the window 110 is displayed automatically. 
[01 45] When the USB of the digital camera has been 
set to PC camera and, moreover, the digital camera and 
personal computer have been connected by the USB in 
a case where view software is operating in the personal 
computer, the user performs a manual operation to force 
the view software to quit (processing S8). 
[01 46] If the USB connection is made when view soft- 
ware has been launched in the personal computer but 
video conferencing is not being carried out, then a dis- 
play folder (image data representing the Image dis- 
played by the view software has been stored in this dis- 
play folder) is updated if the USB has been set to card 
reader (processing S9). 

[0147] Likewise, if the USB connection is severed 
when view software has been launched In the personal 
computer but video conferencing is not being carried 
out, the display folder Is updated if the USB has been 
set to card reader (processing S10). 
[0148] If the USB connection is made when view soft- 
ware has been launched in the personal computer but 
video conferencing is not being carried out. then no par- 
ticular operation Is perfomried If the USB has been set 
to PC camera (processing S11). 

[0149] If the USB connection is severed when view 
software has been launched in the personal computer 
but video conferencing is not being carried out, the win- 
dow 110 Is opened automatically by the operating view 
software if the USB has been set to PC camera 
(processing SI 2). 

[01 50] When view software is operating in the person- 
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al computer and video conferencing Is being carried out. 
the user performs a manual operation to force the view 
software to quit (processing Si 3). 
[0151] When view software has been launched in the 
personal connputer but video conferencing is not being 
carried out, a window opening comnnand is applied by 
the user (processing S14) In order to open the window 
1 1 0 when the USB has been set to PC camera. 
[01 52] When view software has been launched in the 
personal computer and video conferencing Is being car- 
ried out, a window closing command is applied by the 
user (processing S16) in order to close the window 110 
when the USB has been set to PC camera. 
[0153] Disconnection of the USB is inhibited 
(processing S16) when view software has been 
launched in the personal computer and video confer- 
encing is being carried out. 

[0154] In any case, the status of the settings can be 
reported to the personal computer via the USB regard- 
less of whether the digital camera is used as a memory 
card reader or PC camera. Control in a case where the 
digital camera is made to operate as a memory card 
reader and control in a case where the digital camera is 
made to operate as a PC camera can both be exorcised 
by the personal computer. 

(2) Second Embodiment 

[0155] Fig, 12 is a perspective view of a digital still 
camera 1 30 capable of recording a movie In accordance 
with a second embodiment of the present 1 nvention .Fig. 
13 is a front view of the digital still camera and Fig. 14 
Is a bacic view of the digital still camera. 
[01 56] The digital still camera 1 30 can be set to a large 
number of modes. Modes that can be set include a cam- 
era mode and a voice playback mode set in accordance 
with the position of a slide switch 132, as will be de- 
scribed later. Camera modes include a still recording 
mode set when a still picture Is recorded; a movie re- 
cording mode (imaging mode) set when a movie image 
Is recorded; a voice recording mode (operating mode) 
set when voice is recorded; an image playback mode 
set when an Image is played back; a PC camera mode 
(communication imaging mode) set when image data 
captured by the digital still camera is transmitted to a 
computer; and a storage mode (communication read/ 
write mode) in which data transmitted from a computer 
is written to a memory card that has been loaded In the 
digital still camera, and in which data that has been re- 
corded on a memory card is read from the memory card 
and transmitted to a computer The voice playback 
mode is set when voice is to be played back, 
[01 57] A shutter-release button 1 31 , the slide switch 
(second mode setting device) 132 and a strobe button 
133 are provided on the top of the digital still camera 
130 on the left side thereof as viewed from the front of 
the camera. The shutter-release button 131 is of the 
two-stage-stroke type. When the still recording mode 



has been set. automatic exposure control and automatic 
focus control are carried out by pressing the shutter-re- 
lease button 131 through the first stage of its stroke and 
an image is recorded by pressing the button 131 through 

5 the second stage of its stroke. When the voice recording 
mode has been set, the recording of sound is started by 
pressing the shutter-release button 1 31 through the first 
and second stages of its/stroke. The recording of sound 
is halted by subsequently pressing the button 131 

10 through the first stage of its stroke. As a result, the op- 
erating sound of theyshutter-release button 131 is pre- 
vented from being recorded. 

[01 58] The slide/4witch 1 32 is movable freely to three 
positions, namely left, center and right positions as 

IS viewed from the front side of the camera. The slide 
switch 132 is locked when situated at the positions at 
the center anci right side but Is not locked when situated 
at the position on the left side. The power supply of the 
camera is/lurned on or off whenever the switch 132 is 

20 moved from the center position to the left position. The 
camera' mode is set by placing the slide switch 132 at 
the center position and the voice playback mode Is set 
by placing the slide switch 132 at the position on the 
righVsido. 

25 [0159] The strobe button 133 is for changing over a 
strobe photography mode. 

[0160] As shown In Fig. 13. an Imaging lens 143 is 
{disposed on the front side of the digital still camera 130 
/substantially at the center thereof . The front side of the 

30 I digital still camera 130 is formed to have a lens barrier 
' 1 41 for protecting the imaging lens 1 43. The lens barrier 
/ 1 41 is f omned to have projections 1 41 A elongated in the 
vertical direction. By engaging a finger with the projec- 
tions 141 A, the lens barrier 141 can be moved freely to 

35 the left and right along a groove 1 42 fomned horizontally 
on the front side of the digital still camera 130. The im- 
aging lens 1 43 is covered by placing the lens barrier 1 41 
at a position (closed position) on the right side as seen 
from the front of the camera and is opened by placing 

40 the lens barrier 141 at a position (open position) on the 
left side. 

[0161] The front side of the digital still camera 130 Is 
formed to have a strobe flash unit 145, a strobe light 
control sensor 146 and a finder window 147 at the upper 

45 part of the camera. A self-ttmer lamp 148 and a micro- 
phone 149 are provided below the strobe light control 
sensor 146 and the finder window 147, respectively. 
[0162] A cover 155 for covering a memory card and 
a battery compartment is formed on the bottom of the 

so digital still camera 130. 

[0163] The upper part of the digital still camera 130 
on the right side thereof as viewed from the front is pro- 
vided with a speaker 150, and the lower part is formed 
to have a line-out temninal 151 , a USB (Universal Serial 

55 Bus) temiinal 152, a control temrilnal 153 and a power- 
supply input terminal 154. 

[0164] An earphone 170 having a remote controller 
175 Is connected to the control terminal 153. One end 
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of the earphone 170 is formed to have a plug (not 
shown) for insertion into the control terminal 1 53, and 
the other end of the earphone 170 Is provided with 
speakers 171. The remote controller 175 is provided 
with a playback/stop button 1 72 for applying a playback 
command and a stop command to the digital still camera 
130, a forward/reverse button 173 for applying a fast- 
forward command and a fast-reverse command to the 
digital still camera 1 30, a volume adjustment button 1 74 
and a liquid crystal display 176. 
[0165] As shown primarily in Fig. 14, the back side of 
the digital still camera 130 is fomned to have an optical 
viewfinder 160 at the upper-left corner. Provided to the 
right of the optical viewfinder 1 60 is a mode dial (a first 
mode setting device) 161 formed to have an Indicator 
161 A. The mode dial 161 is freely rotatable. A camera 
mark 1 62 Is formed at the lower left of the mode dial 1 61 , 
a right-arrow mark 163 below the mode dial 161, and a 
TV camera / microphone mark 1 64 at the lower right of 
the mode dial 1 61 . If the indicator 1 61 A of the mode dial 
1 61 is positioned so as to Indicate the camera mark 1 62 
when the camera mode has been set by slide switch 
1 32, the still recording mode is set. If the indicator 1 61 A 
of the mode dial 161 is positioned so as to indicate the 
right-arrow mark 1 63, the image playback mode is set. 
If the indicator 161 A of the mode dial 161 is positioned 
so as to indicate the TV camera / microphone mark 1 64 
and, moreover, the USB has been connected to the USB 
terminal 152, the movie recording mode is set when the 
lens barrier 1 41 is opened and the voice recording mode 
is set when the lens ban^ier 141 is closed. 
[0166] Fonmed at the right of the mode dial 1 61 is an 
up, down, left, right button 165 on which up, down, left, 
right arrows are formed in a manner capable of being 
pressed. By pressing the left arrow when the image 
playback mode has been set, the image that is one 
frame prior to the image currently being played back is 
played back. Pressing the right arrow causes the image 
that is one frame ahead of the image currently being 
played back to be played back. Pressing the up arrow 
raises zoom magnification and pressing the down arrow 
lowers the zoom magnification, by way of example. 
[0167] A liquid crystal display screen 169 is formed 
on the back side of the digital still camera 130 at the 
lower-left portion thereof. The liquid crystal display 
screen 1 69 displays an Image obtained by photography, 
an image that has been played back, menus for making 
various settings, the number of still images that can be 
recorded, the length of time a movie can be recorded, 
whether or not the strobe will be flashed, a macro mode, 
recorded image quality and number of pixels, etc. 
[0168] Provided on the right side of the liquid crystal 
display screen 1 69 are a menu / execute button 1 66 for 
applying a command to display a menu on the liquid 
crystal display screen 1 69 in order that various settings 
can be made, as well as an execute command, a cancel 
button 167 for canceling an applied command, and a 
display button 168 for applying a command that turns 
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on and off the display on the liquid crystal display screen 
169. 

[0169] Fig. 15 is a block diagram Illustrating the elec- 
trical construction of the digital still camera 130. 
[0170] The overall operation of the digital still camera 

130 is controlled by a CPU 180. 

[01 71 ] Signals from operating buttons 1 99 such as the 
slide switch 132, mode dial 161 , shutter-release button 

131 and up, down, left, right button 165 enter the CPU 
180. Further, a control signal from the control terminal 
153 is input to the CPU 180. The operating program of 
the digital stilt camera 130 and other data have been 
stored in a ROM 193. 

[0172] A USB for communicating with acomputercan 
be connected to the digital still camera 130, as men- 
tioned earlier. To accomplish this, the digital still camera 
1 30 Includes a USB controller 1 98 connected to the USB 
connector 152. 

[0173] The open/closed stale of the lens barrier 141 
is detected by an open/closed sensor 182. A signal in- 
dicating the open/closed state of the lens barrier 141 
output from the open/closed sensor 162 is input to the 
CPU 180. 

[0174] If the Ions barrier 141 has boon opened and 
the still recording mode or movie recording mode has 
been set, the image of the subject is fomned on the pho- 
toreceptor surface of a CCD 185 by the imaging lens 
143. Since the imaging lens 143 has a zoom function, 
the amount of zoom is controlled by a motor 1 83 under 
the control of a driver 1 84. It goes without saying that a 
single-focus lens may be employed. 
[01 75] A video signal representing the image of a sub- 
ject is output from the CCD 1 85 and Is subjected to cor- 
related double sampling in a correlated double sampling 
circuit 186. The sampled signal Is input to an analog/ 
digital converter circuit 1 87. The video signal is convert- 
ed to digital image data in the analog/digital converter 
circuit 187 and the data is applied to an image signal 
processing circuit 1 88. The latter subjects the digital im- 
age data to predetermined Image processing such as 
synchronization processing, white balance adjustment, 
gamma correction and processing for generating a lu- 
minance / color difference signal. 
[01 76] The image data is applied to a video encoding 
circuit 1 95 via an Image playback processing circuit 1 94. 
The video encoding circuit 1 95 converts the Image data 
to an NTSC (National Television System Commiltee) 
video signal. The captured image of the subject is dis- 
played on the liquid crystal display screen 1 69 by apply- 
ing the NTSC video signal to a liquid crystal display unit 
1 96. The image of the subject is displayed on the display 
screen of the display unit, which is connected to the dig- 
ital still camera 1 30, by outputting the NTSC video signal 
to the exterior from line-output tenninal 151 . 
[0177] When the still recording mode has been set, 
image data output from the image signal processing cir- 
cuit 188 is applied to a RAM 189. where the data is 
stored temporarily, In response to depression of the 
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shutter-release button 131 through the second stage of 
its stroke. Image data that has been read out of the RAM 
189 is connpressed in a compression/expansion circuit 
190. The compressed image data is applied to and re- 
corded on a memory card 200 via a media control circuit 
191. 

[0178] When the movie recording mode has been set, 
image data is applied to the RAM 1 89 while the shutter- 
release button 131 is being held depressed, as men- 
tioned earlier. This Image data is recorded In the RAM 
189 temporarily. The image data is subsequently ap- 
plied to and recorded on the memory card 200. 
[01 79] If the image playback mode is set, image data 
that has been recorded on the memory card 200 is read 
by the media control circuit 191 and expanded by the 
compression/expansion circuit 190. The expanded im- 
age data is subjected to playback processing In the Im- 
age playback processing circuit 1 94. The Image data 
played back is applied to the liquid crystal display unit 
196 via the video encoding circuit 195, whereby the 
playback image is displayed. 

[0180] If the voice recording mode is set, voice that 
has entered from the microphone 149 is converted to 
an analog voice signal and the analog voice signal is 
input to a voice processing circuit 192. The voice 
processing circuit 192 executes predetenmlned 
processing such as processing for converting the voice 
signal to digital voice data and voice compression 
processing such as MPS. The compressed voice data 
is applied to and recorded on the memory card 200 by 
the media control circuit 191 . 

[0181] If the voice playback mode is set, voice data 
that has been recorded on the memory card 200 is read 
by the media control circuit 1 91 and applied to the voice 
processingclrcult 192. Expansion processing based up- 
on MP3 or the like is executed by the voice processing 
circuit 1 92 and the latter also converts the expanded sig- 
nal to an analog voice signal. By applying the analog 
voice signal to the speaker 150, voice Is output. 
[01 82] If a USB that has been connected to a compu- 
ter is connected to the USB temninal and the PC camera 
mode is set, image data obtained as set forth above is 
transmitted to the computer via the USB temninal 152. 
By transmitting the image data to the computer, image 
data can be recorded on the computer hard disk. By ar- 
ranging It so that the computer communicates with an- 
other computer or the like, the digital still camera 130 
can be made to function as a TV camera. / 
[01 83] If a USB that has been connected to a compu- 
ter is connected to the USB terminal and the storage 
mode is set, image data and voice data that has been 
read from a memory card as set forth above can be 
transmitted to a computer, and image data and voice 
data that Is transmitted from a computer can be received 
by the digital still camera 130 and recorded on the mem- 
ory card 200. 

[0184] Fig. 16 is a table illustrating modes set by the 
digital still camera 130 when a USB has been connected 



to the digital still camera 130. 

[0185] When a USB has been connected in a digital 
still camera 130 according to this embodiment, the set 
mode is decided in dependence upon the mode set by 

5 the slide switch 132 and the open/closed state of the 
lens barrier 141 . In a case where the camera mode has 
been set by the slide switch 132, the digital still camera 
1 30 is set to the PC camera mode if the lens barrier 1 41 
is open (i.e., if the imaging lens 143 Is uncovered) and 

10 the storage mode is set if the lens bamer 141 is closed 
(i.e., If the imaging lens 1 43 is covered). The PC camera 
mode and storage mode can be set even though the 
mode dial 161 does not have a position for setting the 
PC camera mode or a position for setting the storage 

15 mode. 

[0186] When the voice playback mode has been set 
by the slide switch 1 32, the digital still camera 1 30 Is set 
to the voice playback mode re gardless of whether or not 
the lens barrier 141 is open. 
20 [0187] Fig. 17 is a flowchart primarily illustrating 
processing executed when a USBf^has been connected 
to the digital still camera 1 30. ^ 

[0188] If the power supply of the digital still camera 
130 Is turned on by the slidG4witch 132, camera initial- 
's izatlon processing is executed (step 210). This process- 
ing includes processing for storing the operating pro- 
gram, which is contaihed in the ROM 193, in the RAM 
189 and processing for initializing various set values. 
[0189] It is determined whether a USB has been con- 
30 nectedtothe lisBtenninal 152 (step 211). If a USB has 
been connec-ted to the USB temilnal 1 52 ("YES" at step 
211), whether or not the slide switch 132 has been set 
to the canriera mode Is checked (step 215). If the voice 
playback/mode has been set ("NO" at step 215), then 
ss the digital still camera 130 is set to the voice playback 
mode/and processing for playing back the votee data 
that has been recorded on the memory card 200 Is ex- 
ecuted. 

[0190] If the digital still camera 130 has been set to 

40 vke camera mode by the slide switch 1 32 ("YES" at step 
/215), then, on the basis of the output signal of open/ 
/ closed sensor 182, whether or not the lens banier 141 

/ is open or closed is detected (step 21 6). If the lens bar- 
rier 141 is open ("YES" at step 21 7), then initial process- 
Ing (power-supply processing, preliminary drive of the 
CCD 185, processing for determining whether a com- 
puter has been connected or not, processing for driving 
the imaging tens 143, etc.) for setting the camera to the 
PC camera mode is executed (step 21 8). Thereafter, the 

so digital still camera 1 30 shifts to the PC camera mode so 
that Image data captured by the CCD 185 can be trans- 
mitted to a computer. If the lens barrier 141 is closed 
("NO" at step 217), initial processing for making a tran- 
sition to the storage mode (processing for determining 

55 whether a computer has been connected) is executed 
(step 219). The camera then makes the transition to the 
storage mode. 

[0191] If a USB has not been connected to the USB 
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terminal 1 52 of the digital still camera 130 ("NO" at step 
21 1 ), then a transition is made to camera processing ex- 
ecuted when no USB has been connected (step 213). 
The details of this processing will be described later. 
[0192] Whether or not a USB has been connected to 
the USB terminal 152 is checked cyclically (step 214) 
even in camera processing for when there is no USB 
connection. If a USB is connected ("YES" at step 214), 
then a transition is made to processing from step 215 
onward. 

[0193] In the above-described processing, the cam- 
era is set to the PC camera mode or storage mode in 
accordance with the open/closed state of the lens bar- 
rier 141 when the camera mode has been set by the 
slide switch 132. However, an arrangement may be 
adopted in which the camera Is set to the PC camera 
mode or storage mode In accordance with the open/ 
closed state of the lens barrier 141 when a USB has 
been connected, regardless of whether Ihe camera 
mode has been set. 

[0194] Fig. 18 is a table illustrating modes to which 
the digital still camera 130 is set when a USB has not 
been connected to the digital still camera 130. 
[0195] In the digital still camera 130 according to this 
embodiment, the set mode is decided In dependence 
upon the mode set by the slide switch 132, the mode 
set by the mode dial 161 and the open/closed state of 
the lens barrier 141 when a USB has not been connect- 
ed. 

[0196] When the camera mode has been set by the 
slide switch 1 32 and the movie recording / voice record- 
ing mode has been set by the mode dial 1 61 , the digital 
still camera 130 is set to the movie recording mode if 
the lens barrier 141 is open and to the voice recording 
mode if the lens barrier 141 is closed. 
[0197] In a case where the camera mode has been 
set, the digital still camera 130 is set to the image play- 
back mode, regardless of the open/closed state of they 
lens barrier 141 , if the image playback mode has been 
set by the mode dial 1 61 . If the still recording mode h'as 
been set by the mode dial 1 61 , the camera is set tOythe 
still recording mode regardless of the open/closed state 



of the lens barrier 1 41 . 



[0198] In a case where the voice playback mode has 
been set by the slide switch 132, the camera is^set to 
the voice playback mode regardless of the states of 
mode dial 161 and lens barrier 141 . j 
[0199] Fig. 19 is a flowchart illustrating camera 
processing (the processing of step 21 3 in Fig. /1 7) exe- 
cuted in the absence of a USB connection. / 
[0200] Whether or not the camera mode has been set 
by the slide switch 1 32 is chocked (stop 221 ). If the voice 
playback mode has been set ("NO" at step 221), then 
the digital still camera 130 is set to the voice playback 
mode. If the camera mode has been set ("YES" at step 
221), then the position to which the mode dial 161 has 
been set is detected (step 222). 
[0201] If the mode dial 161 has been placed at the 



position for setting the still recording mode, the digital 
still camera 1 30 is set to the still recording mode. If the 
mode dial 1 61 has been placed at the position for setting 
the playback mode, then the digital still camera 130 is 

5 set to the playback mode. 

[0202] If the mode dial 161 has been placed at neithe r 
the position for setting the still recording mode nor the 
position for setting the image playback mode but at the 
position for setting the movie recording/ voice recording 

10 mode ("NO" at steps 223 and 224) , then the open/closed 
state of the lens barrier 141 is detected by the open/ 
closed sensor 182 (step 225). 

[0203] If the lens barrier 141 is open ("YES" at step 

226), the image of the subject is capable of being 
15 sensed and therefore the movie recording mode is set. 

If the lens ban^ler 141 is closed ("NO" at step 226), then 

the image of a subject cannot^be sensed and therefore 

the voice recording mode is set. 

[0204] Fig. 20 illuslrales^an example of a standby im- 
20 age displayed on the liq\jid crystal display screen 1 69 

in a case where the digital still camera 1 30 has been set 

to the movie recording mode. 

[0205] Displayed on the standby image in the movie 
recording mode arc a movie recording icon 231 appear- 

25 ing at the upper-left corner and indicating that the mode 
is the movie recording mode, time 233 appearing at the 
upper-right corner and indicating how long recording 
can be performed, and characters 232 appearing at the 
center /and indicating standby. For example, recording 

30 can be performed for 80 seconds by a single shooting 
event. During the recording of Image data on the mem- 
o^ry card 200, characters reading "SAVING TO CARD IN 
^PROGRESS" are displayed on the liquid crystal display 
/ screen 1 69. 

3.5 [0206] Fig. 21 illustrates an example of a standby im- 
age displayed on the liquid crystal display screen 1 69 
in a case where the digital still camera 1 30 has been set 
to the voice recording mode. 

[0207] Displayed on the standby image in the voice 
40 recording mode are a voice recording icon 234 appear- 
ing at the upper-left corner and indicating that the mode 
is the voice recording mode, time 235 appearing at the 
upper-right corner and indicating how long recording 
can be perfomned, and characters 236 appearing at the 
center and Indicating standby. Further, a microphone 
image 237 and recording time 238 are displayed at the 
cenlerof the liquid crystal display screen 169. Operating 
guidance 239 is displayed at the bottom center of the 
screen. 

50 [0208] Recording is started and stopped in depend- 
ence upon pressing of the shutter- re lease button 131. 
Characters reading "RECORDING IN PROGRESS" are 
displayed on the display screen 169 during recording. 
[0209] When a USB has been connected to the digital 

ss still camera 1 30, the PC camera mode or storage mode 
is set based upon the open/closed state of the lens bar- 
rier 1 41 . This means that the user need not consciously 
set the PC camera mode or storage mode. The movie 
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recording mode and voice recording mode are set 
based upon the open/closed state of the lens barrier 1 41 
even when a USB has not been connected to the digital 
still camera. Thus, even If the position at which the mov- 
ie recording mode is set and the position at which the 
voice recording mode is set are made the same position 
in regard to the mode dial 1 61 . either of these modes 
can be set. This means that the number of setting posi- 
tions of the mode dial 161 need not be increased. 
[021 01 The above can be applied not only to the man- 
ually operated lens barrier 141 but also to an electroni- 
cally driven lens barrier In the case of an electronically 
driven lens bamer, the open/closed sensor 182 is dis- 
pensed with by using the CPU 1 80 to control the opening 
and closing ot the lens barrier 141. Furthermore, In a 
case where a digital still camera is provided with an elec- 
tronically driven lens barrier, the lens barrier Is opened 
If the camera mode has been set by the slide switch 1 32 
and, moreover, the still recording mode has been set. In 
this case, the PC camera mode is set if a USB has been 
connected and the still recording mode is attained if a 
USB has not been connected. Furthenmore. when the 
image playback mode has been set by the mode dial, 
tho camera is set to the storage mode if the USB has 
been connected and the image playback mode is estab- 
lished if the USB has not been connected. 
[0211] An arrangement may be adopted in which, in 
a case where a USB has been connected, the PC cam- 
era mode is set, regardless of the state of the lens barrier 
itself, if the camera mode and still recording mode have 
been selected; and in a case where a USB has not been 
connected, the storage mode is set If the camera mode 
and image playback mode have been set. Of course, 
since changing the USB operating mode during a USB 
connection is undesirable in terms of control, a change- 
over In the USB operating mode would be inhibited If the 
camera Is In the USB-connected state. 
[021 2] I n the above embodiment, a case in wh ich data 
is communicated using a USB has been described. 
However, an arrangement may be adopted in which the 
invention is applied to a communication interface such 
as an IEEE (Institute of Electrical and Electronic Engi- 
neers) 1394 interface. 

[0213] Inthe above embodiment, the position atwhich 
the movie recording mode Is set and the position at 
which the voice recording mode Is set are made the 
same position. However, an an-angemenl may be adopt- 
ed in which the position at which a mode relating to Im- 
aging (the still recording mode) is set and the position 
at which another mode (such as the image playback 
mode or, if input of characters Is possible, a character 
input mode) is set arc made tho same position and either 
mode is set In accordance with the open/closed state of 
the lens barrier. In order to input characters to a digital 
still camera, a keypad for character entry or a pressure- 
sensitive window for character input on the liquid crystal 
display screen would be provided. 
[0214] As many apparently widely different embodi- 



ments of the present invention can be made without de- 
parting from the scope thereof, it is to be understood 
that the invention is not limited to the specific embodi- 
ments thereof except as defined in the appended 
5 claims. 



Claims 



A digital camera connected to a computer by a USB, 
comprising: 



10 1. 



a function setting unit for setting the digital cam- 
era to function as an image sensing device or 
IS as a storage device; | 

a first receiving unit for receiving, via the USB, 
a device request provided by the computer; and 
a transmitting unit, responsive to receipt of the 
device request by said first receiving unit, for 
20 sending the computer, via the USB, data repre- 

senting the function that bias been set by said 
function setting unit. / 

2- Tho digital camera acco'/ ding to claim 1 , further 
25 comprising a second receiving unit for receiving, via 
the USB. a command/transmitted from the compu- 
ter and correspondmg to the function set by said 
function setting unKi. 

30 3. The digital camera according to claim 1 , character- 
ized In that'^if the function set by said function set- 
ting unit is/ that of an image sensing device, then 
said trarxsmitting unit transmits a device descriptor, 
which includes data representing a USB camera, to 
the computer via the USB, and if the function set by 
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salcl function setting unit is that of a storage device, 
said transmitting unit transmits a device descriptor, 
which includes data representing USB mass stor- 
age, to the computer via the USB. 

A peripheral device connected to a computer by a 
USB, the peripheral device being capable of per- 
forming either of functions of two types in accord- 
ance with a setting, said peripheral device compris- 
ing: 

a function setting unit for setting either one of 
two types of functions; 

a first receiving unit for receiving, via the USB, 
a device request provided by the computer; and 
a transmitting unit, responsive to receipt of the 
device request by said first receiving unit, for 
sending the computer, via the USB, data repre- 
senting the function that has been set by said 
function setting unit. 

A method of controlling operation of a digital camera 
connected to a computer by a USB, comprising the 
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steps of: 

setting the digital camera to function as an Im- 
age sensing device or as a storage device: 
receiving, via the USB, a device request pro- 5 
vided by the computer; and 
In response to receipt of the device request, 
sending the computer, via the USB, data repre- 
senting the function that has been set. 

10 

6. A method of controlling operation of a peripheral de- 
vice connected to a computer by a USB, the periph- 
eral device being capable of performing either of 
functions of two types in accordance with a setting, 
said method comprising the steps of: 

setting either one of two types of functions; 
receiving, via the USB, a device request pro- 
vided by Lhe computer; and 

in response to receipt of the device request, 20 
sending the computer, via the USB, data repre- 
senting the function that has been set. 

7. A digital camera capable of being set to an imaging 
mode and to an operating mode other than the im- 
aging mode, comprising: 

an image sensing unit including a solid-state 
image sensing device responsive to setting of 
the imaging mode for sensing the Image of a 30 
subject and outputting Image data representing 
the image of the subject, and an imaging lens 
for forming the image of the subject on a pho- 
toreceptor surface of the solid-state image 
sensing device; ^5 
a lens barrier movable between a closed posi- 
tion at which the imaging lens is covered from 
the front and an open position at which the im- 
aging lens is opened from the front; 
a lens-barrier-position detecting circuit for de- 40 
tecting the position of said tens barrier; and 
a mode setting unit for setting the imaging 
mode In response to detection by said lens-bar- 
rier-position detecting circuit that said lens bar- 
rier Is at the open position, and for setting the 
operating mode in response to detection by 
said lens-barrier-posilion delecting circuit lhal 
said lens barrier Is at the closed position. 

8. The digital camera according to claim 7, wherein the so 
imaging mode is at least one of a still imaging mode 

for recording a still image and a movio imaging 
mode for recording a movie Image; and 

the operating mode is at least one of a voice 
recording mode for recordi ng voice data, which rep- 55 
resents voice, on a recording medium, and a char- 
acter recording mode for recording character data, 
which represents characters, on the recording me- 



dium. 

9, The digital camera according to claim 7, further 
comprising a mode setti ng device for setting the im- 
aging mode and the operating mode in accordance 
with a setting position; 

wherein a setting position of said mode setting 
device for setting the imaging mode and a setting 
position of the mode setting device for setting the 
operating mode are the same position. 

10. The digital camera according to claim 7, further 
comprising: 

a communication circuit for communicating da- 
ta with an external device; and 
a unit for controlling said mode setting unit so 
as to set the imaging mode or the operating 
mode In accordance wilh^the selling of data 
communication by said communication circuit. 



/ 



11. The digital camera according to claim 10, wherein 
the imaging mode is a 'communication Imaging 
mode in which imagc/^ata obtained by imaging in 
said image sensing/unit Is transmitted from said 
communication circuit to the external device; and 

the operating mode Is at least one of a data 
read mode in which data that has been recorded on 
a recording n^edlum is read and transmitted from 
said communication circuit to the external device 
and a data write mode in which Image data that has 
been transmitted from the external device to said 
communication circuit is written to the recording 
medium. 

12. A ^cJigital camera comprising: 

/ 

an image sensing unit for sensing the Image of 
a subject using a solid-state image sensing de- 
/ vice having an image-forming imaging lens pro- 
vided in front of a photoreceptor surface, and 
outputting image data representing the image 
of the subject; 

a recording controller for recording Image data, 
which has been output from said image sensing 
unit, on a recording medium; 
a communication circuit for transmitting Image 
data, which has been output from said Image 
sensing unit, to an external device in response 
to setting of a communication imaging mode, 
and executing, in response to setting of a com- 
munication read/write mode, processing for 
reading image data, which has been recorded 
on the recording medium, and transmitting the 
read image data to the external device, or 
processing for receiving image data, which is 
transmitted from the external device, for the 
purpose of writing this image data to the record- 
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ing medium; 

a lens barrier movable between a closed posi- 
tion at which the imaging lens is covered from 
the front and an open position at which the im- 
aging lens is opened from the front; 
a lens-barrier-position detecting circuit for de- 
tecting the position of said lens barrier in ac- 
cordance with setting of the communication cir- 
cuit; and 

a mode setting unit for setting the communica- 
tion Imaging mode in response to detection by 
said lens-barrier-posltion detecting circuit that 
said lens barrier is at the open position, and for 
setting the communication read/write mode in 
response to detection by said lens-barrler-po- 
sition detecting circuit that said lens barrier Is 
at the closed position. 

13. A digital camera capable of being set to an Imaging 
mode and to an operating mode other than the im- 
aging mode, comprising: 

an image sensing unit including a solid-state 
image sensing device responsive to setting of 
the imaging mode for sensing the Image of a 
subject and outputting image data representing 
the image of the subject, and an imaging lens 
for forming the image of the subject on a pho- 
toreceptor surface of the solid-state image 
sensing device; 

a first mode setting device for setting a mode 
in accordance with a setting position, wherein 
a position at which the imaging mode is set and 
a position at which the operating mode is set 
are the same; 

a lens barrier movable between a closed posi- 
tion at which the imaging lens is covered from 
the front and an open position at which the Im- 
aging lens is opened from the front; 
a lens-barrier-posltlon detecting circuit for de- 
tecting the position of said lens barrier In ac- 
cordance with positioning by said first mode 
setting device at the same setting position at 
which the Imaging mode and operating mode 
are set; and 

a mode setting unit for setting the Imaging 
mode in response to detection by said lens-bar- 
rier-posltlon detecting circuit that said lens bar- 
rier Is at the open position, and for setting the 
operating mode in response to detection by 
said lens-barrier-position detecting circuit that 
said lens barrier is at the closed position. 

,14. The digital camera according to claim 13, further 
comprising a second mode setting device for setting 
a first mode or a second mode in accordance with 
a setting position; 

said first mode setting device being enabled 
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in response to setting of the first mode by said sec- 
ond mode setting device and disabled in response 
to setting of the second mode by said second mode 
setting device. 

15. A method of controlling operati on of a digital camera 
capable of being set to an imaging mode and to an 
operating mode other than the imaging mode and 
having an image sensing unit Including a solid-state 
Image sensing device responsive to setting of the 
imaging mode for sensing the image of a subject 
and outputting image data representing the Image 
of the subject, and an imaging lens for fomning the 
image of the subject on a photoreceptor surface of 
the solid-state Image sensing device, the method 
comprising the steps of: 

providing a lens barrier movable between a 
closed position at which the imaging lens is cov- 
ered from the front and an open position at 
which the Imaging lens is opened from the front; 
detecting the position of the lens barrier; and 
setting the Imaging mode in response to detec- 
tion that the lens barrier is at the opon position, 
and setting the operating mode in response to 
detection that the lens barrier is at the closed 
position. 

1 6. A method of controlling operation of a digital camera 
having an Image sensing unitfor sensing the image 
of a subject using a solid-state image sensing de- 
vice having an Image-forming imaging lens provid- 
ed in front of a photoreceptor surface, and output- 
ting Image data representing the image of the sub- 
ject, a recording controller for recording Image data, 
which has been output from the image sensing unit, 
on a recording medium, and a communication cir- 
cuit for transmitting image data, which has been 
output from the image sensing unit, to an external 
device In response to setting of a communication 
imaging mode, and executing, in response to set- 
ting of a communication read/write mode, process- 
ing for reading image data, which has been record- 
ed on the recording medium, and transmitting the 
read Image data to the external device, or process- 
ing for receiving Image data, which is transmitted 
from the external device, for Ihe purpose of writing 
this image data to the recording medium, said meth- 
od comprising the steps of: 

providing a lens barrier movable between a 
closed position at which the imaging lens is cov- 
ered from the front and an open position at 
which the imaging lens is opened from the front; 
detecting the position of the lens barrier in ac- 
cordance with setting of the communication cir- 
cuit; and 

setting the communication imaging mode In re- 
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sponse to detection that the lens barrier is at 
the open position, and setting the communica- 
tion read/write mode in response to detection 
that the lens barrier is at the closed position. 

5 

^ 17. A method of controlling operation of a digital camera 

capable of being set to an imaging mode and to an 
w operating mode other than the imaging mode and 

O having an image sensing unit including a solid-state 

HI image sensing device responsive to setting of the io 

«J Imaging mode for sensing the image of a subject 

CD and outputting image data representing the image 

of the subject, and an imaging lens for forming the 
~ image of the subject on a photoreceptor surface of 

^ the solid-state image sensing device, the method is 

^ comprising the steps of: 



CO 
HI 



providing a mode setting device for setting a 
mode in accordance with a selling position, 
2 wherein a position at which the imaging mode 20 

is set and a position at which the" operating 
mode is set are the same, and a lens barrier 
movable between a closed position at which the 
imaging Ions is covered from the front and an 
open position at which the imaging lens is ss 
opened from the front; I 
detecting the position of the lens barrier in ac- 
cordance with positioning by the mode setting J 
device at the same setting position at which the / 
imaging mode and operating mode are set; and 3p 
setting the imaging mode in response to detec- 
tion that the lens barrier Is at the open position, f 
and setting the operating mode in response to 
detection that the lens barrier is at the closed 
position. / 35 
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(57) When a digital camera (30) capable of being set 
to implement the function of a card reader or camera is 
connected to a computer (40) via a USB, the computer 
is notified of the function to which the camera has been 
set. When the computer and the digital camera are con- 
nected by the USB, a device request is transmitted from 
the computer to the digital camera. Upon receiving the 
device request, the digital camera determines whether 
its operation at the time of the USB connection is that of 
a card reader or PC camera. Information indicating the 
result of the detemnlnatlon is incorporated in a device 
descriptor, which the digital camera then transmits to the 
computer. On the basis of the device descriptor, the 
computer detects the type of operation to which the dig- 
ital camera has been set. The driver that supports this 
operation is loaded and the relevant commands are 
transmitted from the computer to the digital camera. 
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Peripheral device / method of operating a peripheral device 
connected to a computer via USB and operable in two 
different modes, in which the computer requests and the 
peripheral provides data representing the function set. 



Digital camera / method of operating a digital camera 
connected to a computer via WSB and operable as an 
image sensing device or jis a storage device , i n which 



- the computer requests and the c Sata 

representing the function set;. 



1.2. Claims: 4,6 . . ^ ^. - t. i 

Peripheral device / method of operating a peripheral 
device connected to a computer via USB and operable in 
two different modes, in which the computer requests 
and the peripheral provides data representing the 
function set. 



2. Claims: 7-17 

Digital camera / method of operating a digital camera, in 
which a lens barrier for covering the lens is provided, and 
the camera is set in an imaging mode when the barrier is 
opened, and the camera is set in another operating mode when 
the barrier is closed. 
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